Making sense of a missense mutation: characterization of MutT2, a Nudix hydrolase from Mycobacterium tuberculosis, and the G58R mutant encoded in W-Beijing strains of M. tuberculosis.
Recent polymorphism analyses of Mycobacterium tuberculosis strains have identified missense mutations unique to the W-Beijing lineage in genes belonging to the Nudix hydrolase superfamily. This study investigates the structure and function of one of these Nudix hydrolases, MutT2, and examines the effect that the W-Beijing mutation (G58R) has on enzyme characteristics. MutT2 has a preference for cytidine triphosphates, and although the G58R mutation does not alter nucleotide specificity, it reduces the protein's affinity for divalent cations. The K(D) of free Mg(2+) is 79-fold higher for the G58R mutant (3.30 +/- 0.19 mM) compared with that for the wild-type (41.7 +/- 1.4 microM). Circular dichroism and nuclear magnetic resonance spectroscopy measurements show that while the mutation does not perturb the overall structure of the protein, protein stability is significantly compromised by the presence of the arginine with DeltaG (H(2)O), the free-energy of unfolding, being reduced by 2.48 kcal mol(-1) in the G58R mutant. Homology modeling of MutT2 shows that Gly-58 is in close proximity (10.8 A) to the Mg(2+) binding site formed by the highly conserved Nudix box residues and hydrogen bonds with Ala-54 in the preceding alpha-helix. This may explain the increased divalent cation requirement and decreased stability observed when an arginine is substituted for glycine at this position. A role for MutT2 in the regulation of cytidine-triphosphates available for nucleotide-dependent reactions is postulated, and the impact that the G58R mutation may have on these reactions is discussed.